Design and synthesis of novel distamycin-modified nucleoside analogues as HIV-1 reverse transcriptase inhibitors.
Design and synthesis of nucleoside analogues have persistently attracted extensive interest because of their potential application in the field of antiviral therapy, and its study also receives additional impetus for improvement in the ProTide technology. Previous studies have made great strides in the design and discovery of monophosphorylated nucleoside analogues as potential kinase-independent antiretrovirals. In this work, a series of nucleoside phosphoramidates modified by distamycin analogues was synthesized and evaluated as nucleoside reverse transcriptase inhibitors (NRTIs) in HIV-1-infected MT-4 and CEM cells, including variations in nucleoside, alkyl moiety, and the structure of distamycin analogues. These compounds exhibited modest potency with the EC50 value in the range of 1.3- to 6.5-fold lower than their corresponding parent drugs in MT-4 cells, which may be attributed to increasing intracellular availability due to the existence of distamycin analogue with favorable hydrophilic-lipophilic equilibrium. Meanwhile, the length of distamycin analogue was considered and assessed as an important factor that could affect antiviral activity and cytotoxicity. Enzymatic and metabolic stability studies have been performed in order to better understand the antiviral behavior of these compounds. The present work revealed the compounds to have a favorable and selective anti-HIV-1 activity in MT-4 and CEM cells, and helped to develop strategies for design and synthesis of effective monophosphorylated nucleoside analogues, which may be applied to antiretroviral research as NRTIs.